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the first direction, and has a probe opposed to the 
straight track and capable of being displaced in the second 
direction, wherein when the clearance between the tip end 
of the probe and the straight track is taken as N, the 
following equation is satisfied 

(N - a) SI 
in which 0 < a 5 100 um. 

In order to measure the linearity of an Ori-Fla by 
using the linearity measuring apparatus for a wafer Ori-Fla 
in accordance with the first mode of the present invention, 
the platform on which a wafer is not mounted is first moved 
in the first direction so as to be opposed to the block. 
Next, a wafer is mounted on the top surface of the 
platform, and the wafer is allowed to abut against the flat 
face of block so that the Ori-Fla is substantially parallel 
with the flat face. Thereafter, the wafer is fixed on the 
platform by the wafer fixing means. Next, the platform is 
moved in the first direction, by which the Ori-Fla is 
brought into contact range with the probe of the measuring 
device, the probe is then lowered to contact the ORI-FLA. 
Further, the platform is moved in the first direction, by 
which the probe of the measurement device resides on the 
Ori-Fla, with the probe output signal registering as 
deflection on the measurement device display. By reading 
the deflection registered on the measurement device 
display, the linearity of the Ori-Fla can be provided 
quantitatively as numerical data. 

BRIEF DESCRIPTION OF THE DRAWINGS ^ 

FIG. 1 is a plan- view of one embodiment of a linearity 
measuring apparatus ■ in accordance with the present 
invention, showing a state before a wafer is mounted on 'a 
platform; 

FIG. 2 is a plan view corresponding to FIG- 1, showing 
a state in which a wafer is mounted on a platform and a 
first Ori-Fla of the wafer is allowed to abut against a 
block; 

FIG. 3 is a plan view corresponding to FIG. 1, showing 
a state in which a block is separated from an Ori-Fla of 
wafer; 

FIG. 4 is a plan view corresponding to FIG. 1, showing a 
state in which a platform is moved together with a wafer to 
bring the Ori-Fla into range of the measurement device; 
FIG. 5 is a sectional view taken along the line A-A of FIG. 
2; 

FIG. 6 is a sectional view taken along the line B-B of 
FIG. 3; 

FIG. 7 is a sectional view taken along the line C-C of 
FIG. 4/ and 
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FIG. 8 is a plan view of a wafer in which the 
fabrication accuracy of Ori-Fla is poor. 
* A dial indicator is used for illustrative purposes. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of the present invention will now be 
described with reference to the accompanying drawings. 

As shown in FIGS. 1 and 5, three straight track3 11a 
such as linear motion guides {LM guides) are formed in a 
base H of a linearity measuring apparatus 10 so as to 
extend in a fir3t direction, and a platform 13 engages with 
these straight tracks 11a via engagement means 12. This 
engagement means 12 has a fixed rail 14 and a movable rail 
16 as shown in detail in FIG. 5. The fixed rail 14 is 
fixed by being inserted in the straight track 11a, and the 
movable rail 16 is fixed by being inserted in a groove 13a 
formed in the bottom surface of the platform 13 and is 
fitted on the fixed rail 14 via needle-shaped rollers 17. 
The fixed rail 14 is formed with a convex portion 14a that 
projects upward and extends in the lengthwise direction of 
the rail 14. The movable rail 16 is formed with a concave 
portion 16a that has a cross-sectional shape corresponding 
to the convex portion 14a and a size larger than the convex 
portion 14a and extends in the lengthwise direction of the 
rail 16. The needle-shaped roller 17 is configured so as 
to rotatively slide on the movable rail 16 and rolls on the 
fixed rail 14. Thereby, the movable rail 16 is configured 
so as to move in the first direction along the fixed rail 
14 or the straight; track 11a together with the platfcroa 13. 
The top surface of-.fthe platform 13 is formed so a3i.;fco • be 
flat so that a wafer 18 is mounted. The wafer 18, haying a - 
diameter of 50 to: 300 mm, has a first Ori-Fla 18a- and a 
second Ori-Fla 18b. The number of straight tracks is not 
limited to three, and may be one, two, or more, Also, the 
fixed rail may be formed with a concave portion, not the 
convex portion, and the movable rail may be formed with a 
convex portion, not the concave portion. Further, between 
the fixed rail and the movable rail, steel balls or sliding 
bearings may be interposed instead of the needle-shaped 
rollers . 

On the other hand, a block 19 is provided on the base 
11 with a predetermined first clearance L (FIG. 1) being 
provided with the straight track 11a in a second direction 
perpendicular to the first direction (FIGS. 1 and 5). This 
block 19 is installed to the base 11 via release means 21. 
The block 19 is formed with a flat face 19a that is 
parallel with the first direction and perpendicular to the 
top surface of the base 11 so that the first Ori-Fla 18a or 
the second Ori-Fla 18b of the wafer 1$ can abut against the 
flat face 19a. The first clearance L is a clearance 
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between the block 19 and the straight track 11a of the 
three straight tracks 11a which is closest to the block 19. 
This first clearance L is formed so as to be greater than 
the distance from the straight track 11a closest to the 
block 19 to the face of the platform 13 opposed to the 
block 19. As shown in detail in FIGS. 5 and 6, the release 
means 21 has a release body 22 installed on the base 11 
behind the block 19, a rod 23 one end of which is inserted 
and fixed in the block 19 and the other end of which is 
slidably inserted in the release body 22, and an operating 
lever 24 the substantially central portion of which is 
swayingly provided on the release body 22 via. a first pin 
31 and the lower end of which is connected to the other end 
of the rod 23 via a second pin 32. 

A helical compression spring 26 is provided around the 
rod 23. One end of this spring 26 is pressed on the block 
19, and the other end thereof is pressed on the release 
body 22. Further, a helical tension spring 27 is provided 
between the release body 22 and the operating lever 24. 
The lower end of this spring 27 is fixed to a lower pin 28 
fixed to the release body 22, and the upper end .'thereof is 
fixed to an upper pin 29 fixed to the operating lever 24. 
The lower pin 28 is located on the vertical line passing 
through the first pin 31, and the upper pin 29 is located 
at an upper position separated a predetermined distance 
from the first pin 31 in the lengthwise direction of the 
operating lever 24. The operating lever 24 is. configured 
so as to be swayed between a first .position (FIG. 5} at 
which the first Ori-Fla 18a or the second Ori-Fla . 16b is 
allowed to abut against the flat face 19a of thte block 19 
and thereby t^he 'Wafer 18 can be positioned and a'' second 
position (FIG?"' 6) at which the block 19 is separated from 
the first Ori-Fla 18a or the second Ori-Fla 18b, that is, 
the block 19 goes apart from the straight track 11a/ 

The spring constant .of the helical tension spring 27 
is set 50 as to be larger than that of the helical 
compression spring 26. Therefore, when the operating lever 
24 is operated to the second position, the elastic force of 
the helical tension spring 27 overcomes that of the helical 
compression spring 26, so that the helical tension spring 
27 can temporarily be held at the second position. 
Reference numeral 33 in FIGS. 5 and 6 denotes a flat bar 
fixed to the base 11 in parallel with the straight track 
11a. This flat bar 33 has a function such that when the 
operating lever 24 is operated to the first position (FIG. 
5), the flat face 19a of the block 19 abuts against the 
flat bar 33, by which the flat face 19a of the block 19 is 
corrected so as to become parallel with the straight track 
11a. Also, reference numeral 24a denotes an elongated hole 
formed in a lower end portion of the operating lever 24 so' 
that the second pin 32 is inserted in this elongated hole 

- 5 - 



202 of 280 



EXHIBIT 7 




24a. 



On the other hand, the platform 13 is provided with 
wafer fixing means 34 for fixing the wafer 18 in a state in 
which the wafer 18 is mounted on the platform 13 (FIGS. 1 
and 5) . This wafer fixing means 34 includes a suction port 
36 for attracting and fixing the wafer 18, which is formed 
in the top surface of the platform 13, a suction hole 37a 
one end of which communicates with the suction port 36, 
which is formed in the platform 13, a suction pipe 37b one 
end of which is connected to the other end of the suction 
hole 37a and the other end of which is connected to a 
vacuum supply (not shown) , a switching valve (not shown) 
for switching the suction port 36 to a negative pressure or 
the atmospheric pressure, which is provided in the suction 
pipe 37b, and a selector switch 38 for turning on/off the 
switching valve. The suction hole 37a and the suction pipe 
37b constitute a suction passage 37. The switching valve, 
which is an electromagnetic valve for 3-port 2-position 
switching, is configured so that when the selector switch 
38 is turned on, the suction port 36 communicates with the 
vacuum supply to provide a negative pressure, and when the 
selector .switch 38 is turned off, the suction port 36 
communicates with the atmosphere to provide the atmospheric 
pressure. Also, a measurement device 39 having a probe 39a 
at the tip end of a spindle 39d is installed on the base 11 
(FIGS. 1 to 4 and 7). This measurement device 39 is 
located on the base 11 with a predetermined second 
clearance M (FIG, 1) being provided with the block 19. in 
the first direction, and is configured so that.: the probe 
39a can be displaced in the second direction ,:.in such a 
manner as to be opposed to the straight track liba. At the 
tip end of ttf'e probe 39a, there is provided a ..(e.g.) steel 
ball 39b capable of rolling on the first Ori-Fla' 18a or the 
second Ori-Fla 18b. Taking a clearance between, the tip end 
of the probe 39a and the straight track 11a as N, the dial 
gauge 39 is fixed on the base 11 so that the following 
equation (1) is satisfied. 

(N - a) <. L ... (1) 

In Eq. (1), 0 < a 5.-J.00 um, preferably 40 < a < 60 am. 

A method for using an apparatus 10 for measuring the 
linearity of the first Ori-Fla 18a of the wafer 18, which 
is constructed as described above, will be described with 
reference to FIGS . 1 to 7. 

First, the selector switch 38 is turned off, and the 
platform 13 on which the wafer is not mounted is moved in 
the first direction so that the platform 13 is opposed to 
the block 19. Then, the operating lever 14 is operated to 
the first position (FIG. 5) to cause the flat face 19a of 
the block 19 to abut against the flat bar 33 (FIG. 1). 
Next, a wafer 18 is mounted on the top surface of the 
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platform 13, and the first Ori-Fla 18a of the wafer 18 is 
caused to abut agai.nst the flat face 19a of the block 19 in 
such a manner as to be parallel with the flat face 19a 
(FIGS. 2 and 5). In this state, the selector switch 38 is 
turned on to cause the suction port 36 to communicate with 
the vacuum supply, by which the wafer 18 is attracted and 
fixed onto the platform 13. Next, the operating lever 24 
is turned from the first position (FIG. 5) to the second 
position (FIG. 6) to move the block 19 in the second 
direction so as to be separated from the wafer 18 (FIGS. 3 
and 6) . In this state, the platform 13 on which the wafer 
19 is mounted and fixed is moved in the first direction, by 
which the first Ori-Fla 18a is brought into contact under 
range with the tip end of the probe 39a of the measurement 
device 39 (FIGS. 4 and 7) . When the platform 13 is further 
moved in the first direction, the steel ball 39b at the tip 
end of the probe 39a of the measurement device 39 rolls on 
the first Ori-Fla 18a, and the display 39c of the 
measurement device 39 deflects. The deflection shown on 
the display 39c of the measurement device 39 when the steel 
ball 39b at the tip end of the probe 39a of the measurement 
device 39 rolls from one end of the first Ori-Fla 18a to 
the other end thereof is read. The acceptability or non- 
acceptability of linearity of the first Ori-Fla 18a of the 
wafer 18 can be judged according to whether or not the 
deflection is within, for example, 25 um. When the 
linearity of the first Ori-Fla 18a of another wafer 18 is 
measured • succeedingly, the selector switch 38 is turned 
off, and-, the wafer 18 having been just subjected to 
measurement is removed from the platform 13'. , Thereafter, 
the abovf-.de'scribed procedure is repeated. "fl n this manner, 
the linearity of the first Ori-Fla 18a of -khe wafer 18 can 
be measured accurately in a short period of time. 

Although the linearity of the first Ori-Fla is 
measured by using the linearity measuring apparatus in the 
above-described embodiment, the linearity of the second 
Ori-Fla may also be measured by the same sequential method. 

Furthermore, in the above-described embodiment, the 
deflection registered on the measurement device display is 
read visually. However, if the linearity measuring 
apparatus is configured so that the deflection data of the 
measurement device display can be outputted as an 
electronic signal, the Ori-Fla linearity data for each 
wafer can be stored by connecting the electronic signal to 
the input of a computer, and also the acceptability or non- 
acceptability of the linearity of the Ori-Fla can be 
analyzed/determined by means of the computer when the 
apparatus of the present invention is automated. 

The present invention achieves the following effects: 
as described above, according to the present invention, the 
platform is moved in the first direction so as to be 
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opposed to the block, a wafer is fixed on the platform so 
that the Ori-Fla abuts against the block, the block is 
retracted,, and the platform is moved in the first direction 
so that the Ori-Fla is brought into measurement range with 
the probe of the measurement device, and the probe is_ 
lowered until contact with the ORI-FLA is made. Therefore, ~ 
by reading the deflection displayed on the measurement 
device when the ORI-FLA is moved from one end to the other 
end thereof, the linearity of Ori-Fla can be displayed 
quantitatively as numerical data so that the acceptability 
or non-acceptability of linearity of the Ori-Fla of the 
wafer can be determined. As a result, the linearity of the 
Ori-Fla of the wafer can be measured accurately in a short 
period of time. 

Also, if the wafer fixing means has the suction port 
for attracting and fixing the wafer, the suction passage 
communicating with the suction port, and the switching 
valve for switching the suction port to a negative pressure 
or the atmospheric pressure, the wafer' can be fixed on the 
platform by a very simple operation without damage to the 
wafer. 

Also, if the release means for moving the block in the 
second direction in which the block retracts from the 
straight track is provided, the Ori-Fla moves in a state of 
being separated from the block when the platform with the 
wafer being mounted thereon is moved in the first ■ 
direction. As a result, the wafer is not damaged. 

Further, if. the linearity measuring « apparatus is . 
configured -so that the deflection data of the measurement 
device display can be outputted as an electronic signal, 
the Ori-Fla linearity data for each wafer can ■ bi stored by 
connecting;-,-' the electronic signal to the./ input of a ~ 
computer, 'and ..also the acceptability or non-acceptability 
of linearity of Ori-Fla can be analyzed/determined by means 
of the computer when the apparatus of the present invention 
is automated. 

WHAT IS CLAIMED IS: 

1. A linearity measuring apparatus for a wafer 
orientation flat, comprising.: 

a base in which one, two, or more straight tracks are 
formed in a first direction; 

a platform which is configured so as to be movable in 
said first direction by being engaged with said straight 
track via engagement means, and is further provided with a 
top surface formed so as to be flat to mount a wafer having 
an orientation flat; 

a block which is installed on said base with a 
predetermined first clearance L being provided with the 
straight track in a second direction perpendicular to said 
first direction, and has a flat' face against which the 
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orientation flat of said wafer mounted on said platform 
abuts and which is parallel with said first direction; 

wafer fixing means provided in said platform to fix 
said wafer in a state in which said wafer is mounted on 
said platform; and 

a measurement device which is installed on said base 
with a predetermined clearance M being provided with said 
block in said first direction, and has a probe opposed to 
said straight track and capable of being displaced in said 
second direction, wherein 

when a clearance between the tip end of said probe and 
said straight track is taken as N, the following equation 
is satisfied 

(N - a) £ L 
in which 0 < a <, 100 um. 

2. The linearity measuring apparatus according to 
claim 1, wherein said wafer fixing means has a suction port 
formed in said platform to attract and fix said wafer, a 
suction passage communicating with said suction port, and a 
switching valve provided in said suction passage to switch 
said suction port to a negative pressure or the atmospheric 
pressure . 

3. The linearity measuring apparatus according to 
claim l r wherein release means for moving said block in 
said second direction in which said block goes apart from 
said straight track is provided. 

4. The linearity measuring apparatus -according to 
claim 1, wherein deflection data displayed on the 
measurement ■•■ device can be outputted as an electrical 
signal. , , 

5. The ; linearity measuring apparatus ^according to. 
claim 1, wfrerein said apparatus can be applied., to a wafer 
having a diameter in the range of 50 to .300 mm. 



Straight tracks 11a are formed in a first direction on 
a base 11. The top surface of a platform 13 is formed so 
as to be flat to mount a wafer 16 having an Ori-Fla 18a, 
and the platform is moved in the first direction by being 
engaged with the straight tracks via engagement means 12. 
A block 3.9 having a flat face 19a against which the Ori-Fla 
of the wafer abuts and which is parallel with the first 
direction is installed with a first clearance L being 
provided with the straight track in a second direction 
perpendicular to the first direction. Wafer fixing means 
34 for fixing the wafer, in a state in which the wafer is 
mounted on the platform is provided in the platform, and a 
measurement device 39 having a probe 39a opposed to the 
straight track and capable of being displaced in the second 
direction is installed with a second clearance M being 
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provided with the block in the first direction. When a 
clearance between the tip end of the probe and the straight 
track is taken as N, the relationship of (N - a) ^ L 
exists, in which 0 < a <, 100 (ira. By this configuration, 
the linearity of the Ori-Fla can be measured accurately in 
a short period of time. 

FIG. 1 

FIRST DIRECTION 
SECOND DIRECTION 

FIG. 2 

FIRST DIRECTION 
SECOND DIRECTION 

FIG. 3 

FIRST DIRECTION ' 
SECOND DIRECTION 



FIG. : '4 




SECOND -DIRECTION 
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LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION FLAT ' 



BACKGROUND OF THE INVENTION 
■ Field of the Invention 

The present invention relates to a measuring apparatus 
that provides numerical data relative to the linearity of 
an orientation flat (hereinafter referred to as an Ori- 
Fla) . 

Description of Related Art 
Conventionally, examination of the linearity o£ an 
Ori-Fla portion has been by visual methodology, with no 
provision of quantitative data in which to make judgements. 

On the other hand, there has been disclosed a wafer Ori-Fla 
positioning method in which an Ori-Fla is positioned by 
pressing a wafer against a positioning mechanism provided 
on a wafer chuck mounting surface (Unexamined Japanese 
Patent Publication No. 10-22368) . In this positioning 
method, the wafer chuck mounting surface is provided so as 
to be inclined, and a gas flow for floating a wafer with 
respect to a wafer chuck is generated by air blowing means. 

In the positioning method configured as described 
above, when air is blown from the air blowing means in a 
state in which a wafer is mounted on the 'wafer chuck 
mounting surface, the wafer moves smoothly under gravity 
toward a positioning mechanism along the inclination of the 
wafer chuck mounting surface. As a result, the, ...positioning -- 
of Ori-Fla can be performed reliably. "<?■[ 

Further, there has been disclosed an exposure device 
that has a stage, a rough positioning mechanism, and number 
detecting means, and can perform exact rough positioning of 
a wafer without pattern at the time of first-level pattern 
exposure (Unexamined Japanese Patent Publication No. 8- 
78316) . In this exposure device, at least three stopper 
members are provided to roughly position a wafer on the 
stage, and the stage moves in the longitudinal and 
transverse X & Y directions and in the rotation direction 
of 0, Also, the rough positioning mechanism performs rough 
positioning by causing the peripheral portions of wafer 
mounted on the stage to abut against the stopper members. 
Further, the number detecting means detects an 
identification number scribed on the wafer positioned 
roughly so that the wafer moves on the stage until the 
identification number arrives at a predetermined position. 

In the conventional method in which the linearity of 
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Ori-Fla portion is ■ examined visually, however, the 
acceptability or non-acceptability of linearity cannot be 
determined quantitatively. Also, in the conventional Ori- 
Fla positioning method, disclosed in the aforementioned 
Unexamined Japanese Patent Publication No. 10-22368, or in 
the exposure device disclosed in Unexamined Japanese Patent 
Publication No. 8-78316, the fabrication accuracy of Ori- 
Fla, especially the fabrication accuracy in chamfering Cri- 
Fla is poor because the linearity of the Ori-Fla of the 
wafer itself is not measured. For example, when as shown 
in FIG. 8(a), a vertex P is formed at the center of an Ori- 
Fla, 8a, and the Ori-Fla 8a is formed of a first side 8b and 
a second side 8c on opposite sides of the vertex P, there 
arises a problem in that the crystalline orientation of a 
wafer 8 deflects comparing the time when the first side 8b 
is aligned with the positioning mechanism with the time 
when the second side 8c is aligned with the positioning 
mechanism. Further, the Ori-Fla 8a of the wafer 8 as shown 
in FIG. 8(b) also presents the same problem. With an 
extremely high level of human expertise, judgements can be 
made visually if the maximum allowable value of the Ori-Fla 
linearity is >25um, if the maximum allowable linearity 
value of the Ori-Fla is <25um, there arises a problem in 
that it is nearly impossible to determine the measurement 
visually. 



SUMMARY OF THE INVENTION 

The present invention has been made to solve the above 
problems by; providing a method of accurately measnring the 
linearity of the Ori-Fla of a wafer in a short* period of 
time- 

A first mode of the present invention provides a 
linearity measuring apparatus for a wafer orientation flat, 
comprising a base in which one, two, or more straight 
tracks are formed in a first direction; a platform which is 
configured so as to be movable in the first direction by 
being engaged with the straight track via engagement means, 
and is further provided with a top surface formed so as to 
be flat to mount a wafer having an orientation flat; a 
block which is installed on the base with a predetermined 
first clearance L being provided with the straight track in 
a second direction perpendicular to the first direction, 
and has a flat face against which the orientation flat of 
the wafer mounted on the platform abuts and which is 
parallel with the first direction; wafer fixing means 
provided in the platform to fix the wafer in a state in 
which the wafer is mounted on the platform; and a 
measurement device* which is installed on .the base with a 
predetermined clearance M being provided with the block in 
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the first direction, and has a probe opposed to the 
straight track and capable of being displaced in the second 
direction, wherein when the clearance between the tip end 
of the probe and the straight track is taken as N, the 
following equation is satisfied 

(N - a) £ L 
in which 0 < a £ 100 urn. 

In order to measure the linearity of an Ori-Fla by 
using the linearity measuring apparatus for a wafer Ori-Fla 
in accordance with the first mode of the present invention, 
the platform on which a wafer is not mounted is first moved 
in the first direction so as to be opposed to the block. 
Next, a wafer is mounted on the top surface of the 
platform, and the wafer is allowed to abut against the flat 
face of block so that the Ori-Fla is substantially parallel 
with the flat face. Thereafter, the wafer is fixed on the 
platform by the wafer fixing means. Next, the platform is 
moved in the first direction, by which the Ori-Fla is 
brought into contact range with the probe of the measuring 
device, the probe is then lowered to contact the ORI-FLA. 
Further, the platform is moved in the first direction, by 
which the probe of the measurement device resides on the 
Ori-Fla, with the probe output signal registering as 
deflection on the measurement device display. By reading 
the deflection registered on the measurement device 
display, the linearity of the Ori-Fla can be provided 
quantitatively as numerical data. 

BRIEF DESCRIPTION OF THE DRAWINGS & 
— , . ,. 

FIG. 1 is a plan- view of one embodiment of a linearity ~ 
measuring apparatus in accordance with the present 
invention, showing a state before a wafer is mounted on 'a 
platform; 

FIG. 2 is a plan view corresponding to FIG. 1, showing 
a state in which a wafer is mounted on a platform and a 
first Ori-Fla of the wafer is allowed to abut against a 
block; 

FIG. 3 is a plan, view corresponding to FIG. 1, showing 
a state in which a block is separated from an Ori-Fla of 
wafer; 

FIG. 4 is a plan view corresponding to FIG. 1, showing a 
state in which a platform is moved together with a wafer to 
bring the Ori-Fla into range of the measurement device; 
FIG. 5 is a sectional view taken along the line A-A of FIG. 
2; 

FIG. 6 is a sectional view taken along the line B-B of 
FIG. 3; 

FIG. 7 is a sectional view taken along the line C-C of 
FIG. 4; and 
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FIG. 8 is a plan view of a wafer in which the 
fabrication accuracy of Ori-Fla is poor. 
* A dial indicator is used for illustrative purposes. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of the present invention will now be 
described with reference to the accompanying drawings. 

As shown in FIGS. 1 and 5, three straight tracks 11a 
such as linear motion guides (LM guides) are formed in a 
base 11 of a linearity measuring apparatus 10 so as to 
extend in a fir3i; direction, and a platform 13 engages with 
these straight tracks 11a via engagement means 12. This 
engagement means 12 has a fixed rail 14 and a movable rail 
16 as shown in detail in FIG. 5. The fixed rail 14 is 
fixed by being inserted in the straight track 11a, and the 
movable rail 16 is fixed by being inserted in a groove 13a 
formed in the bottom surface of the platform 13 and is 
fitted on the fixed rail 14 via needle-shaped rollers 17. 
The fixed rail 14 is formed with a convex portion 14a that 
projects upward, and extends in the lengthwise direction of 
the rail 14. The movable rail 16 is formed with a concave 
portion 16a that has a cross-sectional shape corresponding 
to the convex portion 14a and a size larger than the convex 
portion 14a and extends in the lengthwise direction of the 
rail 16. The needle-shaped roller 17 is configured so as 
' to rotatively slide on the movable rail 16 and rolls on the 
fixed rail 14. Thereby, the movable rail 16 is configured 
so as to move in the first direction along the fixed rail 
14 or the straight .- track 11a together with the platform 13. 
The top surface of.'! the platform 13 is formed so as^to be 
flat so that a wa£er 18 is mounted. The wafer 18, having a- 
diameter of 50 ton 300 mm, has a first Ori-Fla 18a- and. a 
second Ori-Fla 18b. The number of straight tracks is not 
limited to three, and may be one, two r or more. Also, the 
fixed rail may be formed, with a concave portion, not the 
convex portion, and the movable rail may be formed with a 
convex portion, not the concave portion. Further, between 
the fixed rail and the movable rail, steel balls or sliding 
bearings may be interposed instead of the needle-shaped 
rollers. 

On the other hand, a block 19 is provided on the base 
11 with a predetermined first clearance L (FIG. 1) being 
provided with the straight track 11a in a second direction 
perpendicular to the first direction (FIGS. 1 and 5). This 
block 19 is installed to the base 11 via release means 21. 
The block 19 is formed with a flat face 19a that is 
parallel with the first direction and perpendicular to the 
top surface of the base 11 so that the first Ori-Fla 18a or 
the second Ori-Fla 18b of the wafer 18 can abut against the 
flat face 19a. The first clearance L is a clearance 
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between the block 19 and the straight track 11a of the 
three straight tracks 11a which is closest to the block 19. 
This first clearance L is formed so as to be greater than 
the distance from the straight track 11a closest to the 
block 19 to the face of the platform 13 opposed to the 
block 19. As shown in detail in FIGS. 5 and 6, the release 
means 21 has a release body 22 installed on the base 11 
behind the block 19, a rod 23 one end of which is inserted 
and fixed in the block 19 and the other end of which is 
slidably inserted in the release body 22, and an operating 
lever 24 the substantially central portion of which is 
swayingly provided on the release body 22 via. a first pin 
31 and the lower end of which is connected to the other end 
of the rod 23 via a second pin 32. 

A helical compression spring 26 is provided around the 
rod 23. One end of this spring 26 is pressed on the block 
19 T and the other end thereof is pressed on. the release 
body 22. further, a helical tension spring 27 is provided 
between the release body 22 and the operating lever 24. 
The lower end of this spring 27 is fixed to a lower pin 28 
fixed to the release body 22, and the upper end thereof is 
fixed to an upper pin 29 fixed to the operating lever 24. 
The lower pin. 28 is located on the vertical line passing 
through the first pin 31, and the upper pin 29 is located 
at an upper position separated a predetermined distance 
from the first pin 31 in the lengthwise direction of the 
operating lever 24. The operating lever 24 is. configured 
so as to be swayed between a first position (FIG. 5.) at 
which the first Ori-Fla 18a or the second Ori-Fla . 18b is 
allowed to abut against the flat face 19a of thfe block 1'9 
and thereby tfte '"wafer 18 can be positioned and. a' second 
position (FIG;V V 6) at which the block 19 is separated from 
the first Ori-Fla 18a or the second Ori-Fla 18b, that is, 
the block 19 goes apart from the straight track 11a. 

The spring constant .of the helical tension spring 27 
is set so as to be larger than that of the helical 
compression spring 26. Therefore, when the operating lever 
24 is operated to the second position, the elastic force of 
the helical tension spring 27 overcomes that of the helical 
compression spring 26, so that the helical tension spring 
27 can temporarily be held at the second position. 
Reference numeral 33 in FIGS. 5 and 6 denotes a flat bar 
fixed to the base 11 in parallel with the straight track 
11a. This flat bar 33 has a function such that when the 
operating lever 24 is operated to the first position (FIG. 
5) , the flat face 19a of the block 19 abuts against the 
flat bar 33, by which the flat face 19a of the block 19 is 
corrected so as to become parallel with the straight track 
11a. Also, reference numeral 24a denotes an elongated hole 
formed in a lower end portion of the operating lever 24 so' 
that the second pin 32 is inserted in this elongated hole 
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24a. 

On the other hand, the platform 13 is provided with 
wafer fixing means 34 for fixing the wafer 18 in a state in 
which the wafer 18 is mounted on the platform 13 (FIGS , 1 
and 5) . This wafer fixing means 34 includes a suction port 
36 for attracting and fixing the wafer 18, which is formed 
in the top surface of the platform 13, a suction hole 37a 
one end of which communicates with the suction port 36, 
which is formed in the platform 13, a suction pipe 37b one 
end of which is connected to the other end of the suction 
hole 37a and the other end of which is connected to a 
vacuum supply (not shown) , a switching valve (not shown) 
for switching the - suction port 36 to a negative pressure or 
the atmospheric pressure, which is provided in the suction 
pipe 37b, and a selector switch 38 for turning on/off the 
switching valve. The suction hole 37a and the suction pipe 
37b constitute a suction passage 37. The switching valve, 
which is an electromagnetic valve for 3-port 2-position 
switching, is configured so that when the selector switch 
38 is turned on, the suction port 36 communicates with the 
vacuum supply to provide a negative pressure, and when the 
selector switch 38 is turned off, the suction port 36 
communicates with the atmosphere to provide the atmospheric 
pressure. Also, a measurement device 39 having a. probe 39a 
at the tip end of a spindle 39d is installed on the base 11 
(FIGS. 1 to 4 and 7). This measurement device 39 is 
located on the base 11 with a predetermined second 
clearance M (FIG. 1) being provided with the block 19 in 
the ■ first direction, and is configured so that;, the probe 
39a can be displaced in the second direction ... in such a 
manner as to be opposed to the straight track life. At the 
tip end of the probe 39a, there is provided a ..(e.g.) steel 
ball 39b capable of rolling on the first Ori-Fla' 18a or the 
second Ori-Fla 18b. Taking a clearance between, the tip end 
of the probe 39a and the straight track 11a as N, the dial 
gauge 39 is fixed on the base 11 so that the following 
equation (1) is satisfied. 

(N - a) <, L ... (1) 

In Eq. (1), 0 < a £ 100 jam, preferably 40 <: a < 60 \m. 

A method for using an apparatus 10 for measuring the 
linearity of the first Ori-Fla 18a of the wafer 18, which 
is constructed as described above, will be described with 
reference to FIGS. 1 to 7. 

First, the selector switch 38 is turned off, and the 
platform 13 on which the wafer is not mounted is moved in 
the first direction so that the platform 13 is opposed to 
the block 19. Then, the operating lever 14 is operated to 
the first position (FIG. S) to cause the flat face 19a of 
the block ' 19 to abut against the flat bar 33 (FIG. 1) . 
Next, a wafer 18 is mounted on the top surface of the 
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platform 13, and the first Ori-Fla 18a of the wafer 18 is 
caused to abut against the flat face 19a of the block 19 in 
Such a manner as to be parallel with the flat face 19a 
(FIGS. 2 and 5). In this state, the selector switch 38 is 
turned on to cause the suction port 36 to communicate with 
the vacuum supply, by which the wafer 18 is attracted and 
fixed onto the platform 13. Next, the operating lever 24 
is turned from the first position (FIG, 5) to the second 
position (FIG. 6) to move the block 19 in the second 
direction so as to be separated from the wafer 18 (FIGS. 3 
and 6) . In this, state, the platform 13 on which the wafer 
13 is mounted and fixed is moved in the first direction, by 
which the first Ori-Fla 18a is brought into contact under 
range with the tip end of the probe 39a of the measurement 
device 39 (FIGS. 4 and 7). when the platform 13 is further 
moved in the first direction, the steel ball 39b at the tip 
end of the probe 39a of the measurement device 39 rolls on 
the first Ori-Fla 18a, and the display 39c of the 
measurement device 39 deflects. The deflection shown, on 
the display 39c of the measurement device 39 when the steel 
ball 39b at the tip end of the probe 39a of the measurement 
device 39 rolls from one end of the first Ori-Fla 18a to 
the other end thereof is read- The acceptability or non- 
acceptability of linearity of the first Ori-Fla 18a of the 
wafer 18 can be judged according to whether or not the 
deflection is within, for example, 25 um. When the 
linearity of the first Ori-Fla 18a of another wafer 18 is 
measured • succeedingly, the selector switch 38 is turned 
off, and -.the wafer 18 having been just subjected to 
measurement is removed from the platform 1-3/. , Thereafter, 
the abov^-de'scribed procedure is repeated. .."/in this manner, 
the linearity of the first Ori-Fla 18a of : -£he wafer 18 can 
be measured accurately in a short period of 1 time. 

Although the linearity of the first Ori-Fla is 
measured by using the linearity measuring apparatus in the 
above-described embodiment, the linearity of the second 
Ori-Fla may also be measured by the same sequential method. 

Furthermore, in the above-described embodiment, the 
deflection registered on the measurement device display is 
read visually. However, if the linearity measuring 
apparatus is configured so that the deflection data of the 
measurement device display can be outputted as an 
electronic signal, the Ori-Fla linearity data for each 
wafer can be stored by connecting the electronic signal to 
the input of a computer, and also the acceptability or non- 
acceptability of the linearity of the Ori-Fla can be 
analyzed/ determined by means of the computer when the 
apparatus of the present invention is automated. 

The present invention achieves the following effects: 
as described above, according to the present invention, the 
platform is moved in the first direction so as to be 
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opposed to the block, a wafer is fixed on the platform so 
that the Ori-Fla abuts against the block, the block is 
retracted, and the platform is moved in the first direction 
so that the Ori-Fla is brought into measurement range with 
the probe of the measurement device, and the probe is 
lowered until contact with the ORI-FLA is made. Therefore, 
by reading the deflection displayed on the measurement 
device when the ORI-FLA is moved from one end to the other 
end thereof, the linearity of Ori-Fla can be displayed 
quantitatively as numerical data so that the acceptability 
or non-acceptability of linearity of the Ori-Fla of the 
wafer can be determined. As a result, the linearity of the 
Ori-Fla of the wafer can be measured accurately in a short 
period of time. 

Also, if the wafer fixing means has the suction port 
for attracting and fixing the wafer, the suction passage 
communicating with the suction port, and the switching 
valve for switching the suction port to a negative pressure 
or the atmospheric pressure, the wafer can be fixed on the 
platform by a very simple operation without damage to the 
wafer. 

Also, if the release means for moving the block in the 
second direction in which the block retracts from the 
straight track is provided, the Ori-Fla moves in a state of 
being separated from the block when the platform with the 
wafer being mounted thereon is moved in the first 
direction. As a result, the wafer is not damaged. 

Further, if. the linearity measuring i apparatus is 
configured -so that the deflection data of the measurement 
device display can be outputted as an electronic signal, 
the Ori-Fla ■ linearity data for each wafer can -by stored by 
connecting;'-,'- the electronic signal to the/' input of a 
computer, 'and.. also the acceptability or non-acgeptability 
of linearity of Ori-Fla can be analyzed/determined by means 
of the computer when the apparatus of the present invention 
is automated. 

WHAT IS CLAIMED IS: 

1. A linearity measuring apparatus for a wafer 
orientation flat, comprising*; 

a base in which one, two, or more straight tracks are 
formed in a first direction; 

a platform which is configured so as to be movable in 
said first direction by being engaged with said, straight 
track via engagement means, and is further provided with a 
top surface formed so as to be flat to mount a wafer having 
an orientation flat; 

a block which is installed on said base with a 
predetermined first clearance L being provided with the 
straight track in a second direction perpendicular to said 
first direction, and has a flat' face against which the 
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orientation flat of said wafer mounted on said platform 
abuts and which is parallel with said first direction; 

wafer fixing means provided in said platform to fix 
said wafer in a state in which said wafer is mounted on 
said platform; and 

a measurement device which is installed on said base 
with a predetermined clearance M being provided with' said 
block in said first direction, and has a probe opposed to 
said straight track and capable of being displaced in said 
second direction, wherein 

when a clearance between the tip end of said probe and 
said straight track is taken as N, the following equation 
is satisfied 

(N - a) <, L 
in which 0 < a £ 100 jim. 

2. The linearity measuring apparatus according to 
claim 1, wherein said wafer fixing means has a suction port 
formed in said platform to attract and fix said wafer, a 
suction passage communicating with said suction port, and a 
switching valve provided in said suction passage to switch 
said suction port to a negative pressure or the atmospheric 
pressure. 

3. The linearity measuring apparatus according to 
claim 1, wherein release means for moving said block in 
said second direction in which said block goes apart from 
said straight track is provided. 

4. The linearity measuring apparatus -according to 
claim 1, wherein deflection data displayed on the 
measurement • device can be outputted as an electrical 
signal. „ 

5. The' linearity measuring apparatus ^according to_. 
claim 1, wfv'erein said apparatus can be applfed. to a wafer 
having a diameter in the range of 50 to -300 mm. 

• ABSTRACT OF THE DISCLOSURE 

Straight tracks 11a are formed in a first direction on 
a base 11. The top surface of a platform 13 is formed so 
as to be flat to mount a wafer 18 having an Ori-Fla 18a, 
and the platform is moved in the first direction by being 
engaged with the straight tracks via engagement means 12. 
A block 19 having a flat face 19a against which the Ori-Fla 
of the wafer abuts and which is parallel with the first 
direction is installed with a first clearance L being 
provided with the straight track in a second direction 
perpendicular to the first direction. Wafer fixing means 
34 for fixing the wafer in a state in which the wafer is 
mounted on the platform is provided in the platform, and a 
measurement device 39 having a probe 39a opposed to the 
straight track and capable of being displaced in the second 
direction is installed with a second clearance M being 
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provided with the block in the first direction. When a 
clearance between the tip end of the probe and the straight 
track is taken as N, the relationship of (N - a) £ L 
exists, in which 0 < a <, 100 Mm. By this configuration, 
the linearity of the Ori-Fla can be measured accurately in 
a short period of time. 

FIG. 1 

FIRST DIRECTION 
SECOND DIRECTION 

FIG. 2 

FIRST DIRECTION 
SECOND DIRECTION 

FIG. 3 

FIRST DIRECTION ' 
SECOND DIRECTION 

FIG. % 

. FIRSTv. DI'RECTION ,'i . ."' 

SECOND -DIRECTION >m ? 
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PURPOSE:To maintain the pressure in a paint hose constant by sending the signal from a pressure sensor 
for detecting the pressure in the hose provided to the paint hose to a control means and sending the signal 
from the control means to a pressure control valve provided to a pneumatic flow passage. 
CONSTITUTION:The paints from paint sources 8, 9 are discharged from a spray gun 11 through the paint 
hose 12 connected to a color change valve 1 . A discharge rate changes when the residual paint is 
pressurized by a specified air pressure if the amt. of the residual paint changes according to the discharging 
of the paint from the spray gun 1 1 in the ease of utilizing the paint remaining between the color change valve 
1 and the spray gun 11 . The pressure in the paint hose is, therefore, detected by the pressure sensor 30 and 
the air pressure in the pneumatic flow passage 29 is so changed as to keep the pressure constant. The 
residual paint is thereby effectively utilized. 
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September 20, 2002 



Your ref.: ML6227US 

Our ref.:JG-SU-5072 / 500577.20035 

Via Facsimile 011 813 3986 4443 
Confirmation by Air Mail 

Suda Patent Office 

Nissei Higashi-lkebukuro Bldg. 

11-1 Nissei Higashi-lkebukuro 1-Chome 

Toshima-ku, Tokyo 170-0013, JAPAN 

Re: U. S. Patent Appln. Ser. No. 09/904,425 

In the names of Cindy KOHANEK and Gary BABB 
Entitled: LINEARITY MEASURING APPARATUS FOR 
WAFER ORIENTATION FLAT 

Assignees: Mitsubishi Materials Silicon Corporation and 
Mitsubishi Silicon America Corporation 

Dear Mr. Suda: 

Thank you for your facsimile of September 12, 2002. I apologize for not having been able to get to this 
earlier. 



I have reviewed your letter! 




599 Lexington Avenue Delaware 
New York, NY 10022-7650 New Jersey 

212.521.5400 New York 

Fax 2 1 2,52 1 .5450 Pennsylvania 
United Kingdom 
Virginia 
Washington, DC 



reedsmith.com 
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FACSIMILE: 03-3986-4443 



MEMBER OFA-I.p.p.l 



NISSEI HIGASHI-IKEBUKURO BLDC. 
11-1 HIGASHI-IKEBUKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 



September 20, 2002 
FACSIMILE TRANSMISSION 
CONFIRMATION BY AIRMAIL 



REED SMITH LLP 

599 LEXINGTON AVENUE 

29th FLOOR 

NEW YORK, N.Y 10022-7650 
US.A. 

Attention: Jules E. Goldberg, Esquire 

YourRef: JG-SU-5072/500577.20035 Our Re f: ML6227US 

Re: U.S. Patent Application Serial No. 09/904,425 

Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITSUBISI SILICON AMERICA CORPORATION 



Dear Mr. Goldberg: 

Further to our letter of September 12, 2002 and our reminder of September 19, 2002, 



Please acknowledge this letter by return facsimile. 



Very truly yours, 



S LID A PATENT OFFICE 




MS/ my 



02-93-19:16:13 



SUDA PP. 
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REED SMITH LLP 

599 LEXINGTON AVENUE REMINDER 
29th FLOOR 

NEW YORK, N.Y 10022-7650 
US.A. 

Attention: Jules B. Goldberg, Esquire 

YouxRcf: JG-SU-5Q72/50Q577.20035 Our Ref:"ML6227US 

Re: U.S. Parent Application Serial No. 09/904,425 

Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MTTSUBISI SILICON AMERICA CORPORATION 



Dear Mr. Goldberg: 

Thank you for yoqt letter of July 31, 2002 togediec -with an Office Action concerning the 
above-identified application. 

In advance of responding to the Patent Office Action, 3flH§"MHI^B(HHi 





Your comment on the above would be appreciated by 
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Very truly yours, 

SUDA PATENT OFFICE 
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Jules E. Goldberg ■ 212.521. 5403 ■ jgoldberg@reedsmith.com 



July 31, 2002 



Your ref.: ML6227US 

Our ref.: JG-SU-5072 / 500577.20035 



Suda Patent Office 
Nissei Higashi-lkebukuro Bldg. 
Nissei Higashi-lkebukuro 1-Chome 
Toshima-ku, Tokyo 170-0013, JAPAN 



Re: U. S. Patent Appln. Ser. No. 09/904,425 

In the names of Cindy KOHANEK and Gary BAB B 
Entitled: LINEARITY MEASURING APPARATUS FOR 
WAFER ORIENTATION FLAT 

Assignees: Mitsubishi Materials Silicon Corporation and 
Mitsubishi Silicon America Corporation 



Dear Mr. Suda: 

Enclosed herewith is an Office Action which must be responded to by the following dates (extensions of 
time for the response can be obtained by payment of the indicated fees): 



Statutory Period 



Date 

October 3, 2002 
November 3, 2002 
December 3, 2002 
January 3, 2003 



Fee 



3- month 

4- month 

5- month 

6- month 



No fee 
$110.00 
$400.00 



$920.00 - cannot be further extended 




599 Lexington Avenue 
New York, NY 10022-7650 
212.521.5400 
Fax 2 12.52 1.54 50 



Pennsylvania 
United Kingdom 
Virginia 
Washington, DC 



Delaware 
New Jersey 
New York 



eedsmith.co 
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EXHIBIT 7 




Suda Patent Office 



ReedSmith 



July 31, 2002 
Page 2 



I am also pleased to enclose herewith the assignment which was recorded in the Patent Office on 
March 11, 2002 under Reel 012730, Frame 0063 (Bar code 102040965A). 

Kind regards. 1 



Ver' 



truly yours, 



JEG:dej 




Enc: 
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Ho it 



ReedSmith 



EXHIBIT 7 ^ 

Jules E Goldberg ■212.521.5403-jgoldberg@reedsmith.com 



April 22, 2002 



Your ref.: ML6227US 

Our ref.:JG-SU-5072 / 500577.20035 



Suda Patent Office 
Shinseiwa Ikebukuro Bldg. 
24-3 Higashi-lkebukuro 1-Chome 
Toshima-ku, Tokyo 170, JAPAN 

Re: U. S. Patent Appln. Ser. No. 09/904,425 

In the names of Cindy KOHANEK and Gary BABB 
Entitled: LINEARITY MEASURING APPARATUS FOR 
WAFER ORIENTATION FLAT 

Assignees: Mitsubishi Materials Silicon Corporation and 
Mitsubishi Silicon America Corporation 

Dear Mr. Suda: 

Thank you for your letter of February 7, 2002 enclosing ^^^^^^^ ^^^^^M 

enclosed. 

We shall keep you apprised of further developments in due course. Our invoice is enclosed. 

Veiw truly yours, 



JEG:dej 
Enclosures: 




375 Park Avenue Delaware 
17th Floor New Jersey 
New York, NY 10152-1799 New York 

212.521.5400 Pennsylvania 
Fax 212.521.5450 Virginia 
Washington, DC 
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reedsmith.com 



SUDA PATENT OFFICE 



MEMBER OMW.P.P., ^ ^ * 77DW * V TELEPHONE: 03-3988-4326 

NISSEI HIGASHI-IKEBUKURO BLOC, facsimile-. 03-3986-4443 
11-1 HIGASHI-IKEBUKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 



REED SMITH LLP 

375 PARK AVENUE, 

NEW YORK, N.Y 10152-1799. 

U.S.A. 



Attention: Jules E. Goldberg, Esquire 
Your Ref: JG-SU-5072/500577.20035 




February 7, 2002 
BY FEDERAL EXPRESS 



Our Ref: ML6227US 



Re: U.S. Patent Application Serial No. 09/904,425 

Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITSUBISI SILICON AMERICA CORPORATION 

Dear Mr. Goldberg: 

Thank you for your letter January 23, 2002 enclosed withflHIHHI 



Please acknowledge a safety receipt of this letter by return facsimile. 

Very truly yours, 



SUDA PATENT OFFICE 




MS/my 

End.: As stated above 



ReedSmith LL 



EXHIBIT 7 m 

Jules E Goldberg ■ 21 2,521 .5403 « jgoldberg@reedsmith.com 



Suda Patent Office January 23, 2002 

Shinseiwa Ikebukuro Bldg. 
24-3 Higashi-lkebukuro 1-Chome 
Toshima-ku, Tokyo 1 70, JAPAN 



Re: New U. S. Patent Application in the names of Cindy KOHANEK and Gary BABB 
Priority: Japanese Patent Appln No. 2001-183702 filed June 18 2001 
Entitled: LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION FLAT 
Assignees: Mitsubishi Materials Silicon Corporation and 

Mitsubishi Silicon America Corporation 
Your ref.: ML6227US 
Ourref.: JG-SU-5072 / 500577.20035 



Dear Mr. Yanagawa: 
Further to our letter of July 12, 2001 , we have now received! 



Please note the following particulars for the present application: 

Serial No.: 09/904,425 Filing Date: July 12, 2001 
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375 Park Avenue Delaware 
17th Floor New Jersey 

New York, NY 10152-1799 New York 

212,521.5400 Pennsylvania 
Fax 2 1 252 1 .5450 United Kingdom 
Virginia 
Washington, DC 

R( 

reedsmiih.com 



EXHIBIT 7 

***#***********#***** 
*** TX REPORT *** 
********************* 



TRANSMISSION OK 

TX/RX NO 3906 

CONNECTION TEL 901181339864443 

SUBADDRESS 

CONNECTION ID 

ST. TIME 01/23 21:42 

USAGE T 00' 54 

PGS. 2 
RESULT OK 



ReedSmith 



Jules E Goldberg ■ 2 1 2.52 1 .5403 < jgoldberg@re< dsmi th,c< 



Suda Patent Office January 23. 2002 

Shinseiwa Ikebukuro Bldg 

24-3 Higashi-lkebukuro 1-Chome 

Toshima-ku, Tokyo 170, JAPAN 



Re: New U. S. Patent Application in the names of Cindy KOHANEK and Gay BABB 
Priority: Japanese Patent Appln No. 2001-183702 filed June 1 8 2001 
Entitled: LINEEARITY MEASURING APPARATUS FOR WAFER ORIENTATION F AT 
Assignees: Mitsubishi Materials Silicon Corporation and 

Mitsubishi Silicon America Corporation 
Your ref.: MLti227US 
Our ref.: JG-SU-5072 / 500577.20035 



Dear Mr. Yanagawa: 
Further to our letter of July 12, 2001 , we have now received! 



Please note the following, particulars for the present application: 

Serial No.: 09/904,425 Filing Date: July 12, 2001 




Very truly yours, 
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W EXHIBIT 7 W 

SUEM PATENT OFFICE 

MEMBER OFM.W *MS**DSW SUM PATENT ATTORNEY 7f LEPHONE : 03 -3 988-4326 

NISSEI HIGASHI-IKEBUKURO BLDG. FACSIMILE: 03-3986-4443 
11-1 HIGASHI-IKEBUKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 



July27, 2001 
BY FEDERAL EXPRESS 

REED SMITH LLP 
375 PARK AVENUE, 
NEW YORK, N.Y 10152-1799. 
U.S.A. 

Attention: Jules E. Goldberg, Esquire 

YourRef: JG-SU-5072/500577.20035 

Re : New U.S. Patent Application corr. to the Japanese Patent Application No, 2001 -183702 
filed onjuln 18, 2001 
Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITSUBISI SILICON AMERICA CORPORATION 



Dear Mr, Goldberg: 

Thank you for your letter of July 12, 2001 with respect to the above -identified application. 




Please acknowledge a safety receipt of this letter by return facsimile. 

Very truly yours, 

SUDA PATENT OFFICE 



MasayoshiZ&ida 



* * * * J&XHMilO* 7* * * * * 

*** TX REPORT *** 
********************* 



TRANSMISSION OK 

TX/RX NO 1586 

CONNECTION TEL 901181339864443 

SUB ADDRESS 

CONNECTION ID 

ST. TIME 07/31 12:43 

USAGE T 00 '39 

PGS. 1 

RESULT OK 



SUDA PATENT OFFICE 

MEMBER OFA.,.F.F.t ™ ^ A ™ W mfPHONEM -3988-4326 

NISSEI HIGASHI-IKEBUKURO BLOC facsimile : 03 3986-4443 
11-1 HIGASHI-IKEBUKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 



REED SMITH LLP 

375 PARK AVENUE, 

NEW YORK, N Y 1015.2-1799. 

U.S.A. 

Attention: Jules E. Goldberg, Esquire 
Your Ref: JG-SU-5072/500577. 20035 



J!uly27, 2001 
BY FEDERAL EXPRESS 




Our Ref; ML6227US 



Re : New U.S. Patent Application core to the Japanese Patent Application No.2001-183702 
filed on Juln 18, 2001 
Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITSL BISI SILICON AMERICA CORPORATION 

Dear Mr. Goldberg: 

Thank you for your letter of July 12, 2001 with respect to the above -identified :»pplication. 



Please acknowledge a safety receipt of this letter by return facsimile. 



Very truly yours, 
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SUDA PATENT OFFICE 



TRANSMISSION OK 



*** TX REPORT «** 

* « « « * * * * # 3 « # * * * » « « * * « 



TX/RX NO 
CONNECTION TEL 
SUB ADDRESS 
CONNECTION ID 
ST. TIME 
USAGE T 
PGS. 
RESULT 



901181339864443 



07/12 16:22 
00 '56 



ReedSmith 



Jules E. Goldberg ■212.521.5403 • jgoldberg@reeismith.com 



Suda Patent Office 
Shinseiwa Ikebukuro Bldg. 
24-3 Higashi-lkebukuro 1-Chome 
Toshima-ku, Tokyo 170, JAPAN 



July 12, 2001 



Re: New U. S. Patent Application in the names of Cindy KOHANEK and Gaiy BABB 
Priority: Japanese Patent Appln No. 2001-183702 filed June 18 2001 
Entitled: LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION F -AT 
Assignees: Mitsubishi Materials Silicon Corporation and 

Mitsubishi Silicon America Corporation 
Your ref.: ML6227US 
Our ref.: JG-SU-5072 / 500577.2003^ f 



Dear Mr. Suda: 



Thank you for your order letter of July 4, 2001 with enclosures, the above-identified application was 
timely filed in the U. S. Patent and Trademark Office today (July 12, 2001 ) without an executed 
declaration. 



ReedSmith, 



EXHIBIT 7 )Q 

Jules E. Goldberg ■ 2 1 2.52 1 .5403 • jgoldberg@reedsmith.com 



Suda Patent Office July 1 2, 2001 

Shinseiwa Ikebukuro Bldg. 
24-3 Higashi-lkebukuro 1-Chome 
Toshima-ku, Tokyo 170, JAPAN 



Re: New U. S. Patent Application in the names of Cindy KOHANEK and Gary BABB 
Priority: Japanese Patent Appln No. 2001-183702 filed June 1 8 2001 
Entitled: LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION FLAT 
Assignees: Mitsubishi Materials Silicon Corporation and 

Mitsubishi Silicon America Corporation 
Your ref.: ML6227US 
Our ref.: JG-SU-5072 / 500577.20035 



Dear Mr. Suda: 

Thank you for your order letter of July 4, 2001 with enclosures, the above-identified application was 
timely filed in the U. S. Patent and Trademark Office today (July 12, 2001) without an executed 
declaration, 

Enclosed is a copy of the Preliminary Amendment as filed to cross reference the priority application- 



Thank you for entrusting me with this case. 



375 Park Avenue Delaware 
17th Floor New Jersey 

New York, NY 10152-1799 New York 

212.521.5400 Pennsylvania 
Fax 212.521.5450 Virginia 
Washington, DC 

reedsmith.com' 




EXHIBIT 7 




Suda Patent Office 



ReedSmith 



L UP 



July 12, 2001 
Page 2 

I shall keep you promptly advised of all developments. 
Enclosed is our Invoice in duplicate. 

Very truly yours, 




Enclosures: 
Invoice 
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***# 

*** TX REPORT *s* 



TRANSMISSION OK 

TX/RX NO 
CONNECTION TEL 
SUB ADDRESS 
CONNECTION ID 
ST. TIME 
USAGE T 
PGS. 
RESULT 



901181339864443 



07/05 16:14 
00' 49 



SUDA PATENT OFFICE 

MEMBER QFA.I.F.F.I *** A " VM£V TELEPHONE: O.i-3988'4326 

NISSEl HI CA SHI-IKEB UKURO BLOC. facsimile -.o.i-39S€-4443 
11-1 HIGASHI-IKEB UKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 



July 4, 2001 
BY FEDERAL EXPRESS 



REED SMITH LLP 

375 PARK AVENUE, 

NEW YORK, N.Y 10152-1799. 

U.S.A. 

Attention: Jules E. Goldberg, Esquire 
Your Rcf: jG-SU-5072/500577.20035 



OurRef: ML6227US 



Re : New U.S. Paten: Application corr. to the Japanese Patent Applicat 
filed on Juln 18.2001 

Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITS JBISI SILICON AMERICA CORPORATION 



JUL -5 211 




Dear Mi. Goldbetg: 

Please file a new Patent. Application in your country as soon as possible: though this 
application is a conventional case, of which deadline for claiming priority is June 1 1, 2002. 



Please send us twe copies of the Filed documents with the filing certificate ttfd your debit 
note. 



SUDA PATENT OFFICE 

MEMBER OFA.LP.P., M^O** SUDA PATENT ATTORNEY TELEPHONE: 03-3988-4326 

NISSEI HIGA5HI-IKEBUKURO BLDG. facsimile: 03-3986-4443 
11-1 HIGASHI-IKEBUKURO l-CHOME 
TOSHIMA-KU, TOKYO 170-0013, JAPAN 

July 4, 2001 
BY FEDERAL EXPRESS 



REED SMITH LLP 

375 PARK AVENUE, 

NEW YORK, N.Y 10152-1799. 

U.S.A. 

Attention: Jules E. Goldberg, Esquire 



JUL - 5 3 



REED SMITH 

YourRef: JG-SU-5072/500577.20035 Our Ref: ML6227US 

Re : New U.S. Patent Application corr. to the Japanese Patent Application No.2001-183702 
filed on Juln 18, 2001 

Assignees: MITSUBISHI MATERIALS SILICON CORPORATION 
MITSUBISI SILICON AMERICA CORPORATION 

Dear Mr. Goldberg: 

Please file a new Patent Application in your country as soon as possible though this 
application is a conventional case, of which deadline for claiming priority is June 18, 2002. 



Please send us two copies of the filed documents with the filing certificate and your debit 
note. 



SUDA PATENT &FICE exhibit? £ 



Our Ref: ML6227 US 
July4, 2001 
Page 2 

Please acknowledge a safety receipt of this letter by return facsimile. 

Very truly yours, 

SUDA PATENT OFFICE 

Masayoshi S/ida 

MS/my 

Ends.: 1) through 3) as stated 



SUDA PATENT &FICE exhibit? # 



ML6227US 




1. INVENTORS: 
(1) NAME: 
ADDRESS: 



Cindy Kohanek 

c/o MITSUBISHI SILICON AMERICA CORPORATION, 
1351 Tandem Avenue N.E., Salem, Oregon 97303, U.SA. 
Gary Babb 

c/o MITSUBISHI SILICON AMERICA CORPORATION, 
1351 Tandem Avenue N.E., Salem, Oregon 97303, U.SA. 



(2) NAME: 
ADDRESS: 



2. ASSIGNEES: 

(1) NAME: MITSUBISHI MATERIALS SILICON CORPORATION 
ADDRESS: 5-1, Ohtemachi 1-chome, Chiyoda-ku, Tokyo 100-0004 Japan 
REPRESENTATIVE: Naoyuki Hosoda (President) 
NATIONALITY: Japan 

(2) NAME: MITSUBISHI SILICON AMERICA CORPORATION 
ADDRESS; 2445 Faber Place, Suite 100, Palo Alto California 94303-0912, U.S.A. 
REPRESENTATIVE: Chet P. Brauch (Chairman & CEO) 
NATIONALITY: U.S.A. 



3. SORT OF ASSIGNMENT: 



4. TITLE: LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION FLAT 

5. PRIORITY: 

(1) APPLICATION No.: 2001-183702 filed on June 18, 2001 
COUNTRY: Japan 

APPLICANT: MITSUBISHI MATERIALS SILICON CORPORATION 



6. REMARKS: 

(1) You are authorized to make modifications in the English text so as to bring it to conformity 
with the current practice. 

(2) As to the future prosecution, you are requested to keep the instant case in force in the 
absence of our instructions. 



MITSUBISHI SILICON AMERICA CORPORATION 



9 


s * * * * JS^II Pi4T*7* * * # 






*** TX REPORT *** 










TRANSMISSION OK 






TX/RX NO 


0959 




CONNECTION TEL 


901181339864443 




SUBADDRESS 






CONNECTION ID 






ST. TIME 


06/07 16:58 




USAGE T 


01 '07 




PGS. 


2 




RESULT 


OK 





ReedSmith Ll 



Jules E. Goldberg ■ 212.521. 5403 ■ jgoldberg@reed ;miih.com 



VIA FACSIMILE & CONFIRMATION BY MAIL 



Masayoshi Suda June 7 2001 

Suda Patent Office 
Shinseiwa Ikebukuro Bldci. 
24-3 Higashi-lkebukuro f -chome 
Toshima-ku, Tokyo 170-0013, Japan 

Re: "LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATON FLAT" 
Inventors: Cindy KOKANEK and Gary BABB 

Ourref.: JG-Sl)-5072/500577?003S 




Alsoenclosed herewith fc; the ( 

Accordingly, you can proceed with preparing and filing the Japanese application. 

Please let me know whon you wish to file the actual U.S. Application or if you have any 
questions. 

Our invoice is enclosed herewith. 
Kind regards. 

Verytr^you^ 276 of 280 



Q EXHIBIT 7 £ 

RCCdSmitllLLP JuleS E Go,dber 9 " 2 1 2 52 1 5403 " jgoWberg@reedsmitii.com 



VIA FACSIMILE & CONFIRMATION BY MAIL 



Masayoshi Suda June 7, 2001 

Suda Patent Office 
Shinseiwa Ikebukuro Bldg. 
24-3 Higashi-lkebukuro 1-chome 
Toshima-ku, Tokyo 170-0013, Japan 

Re: "LINEARITY MEASURING APPARATUS FOR WAFER ORIENTATION FLAT" 
Inventors: Cindy KOKANEK and Gary BABB 

Our ref.: JG-SU-5072/S00577.20035 



Dear Mr. Suda: 




Also enclosed herewith is 



Accordingly, you can proceed with preparing and filing the Japanese application. 

Please let me know when you wish to file the actual U.S. Application or if you have any 
questions. 

Our invoice is enclosed herewith. 



Kind regards. 




375 Park Avenue Delaware 
1 7th Floor New Jersey 

New York, NY 10152-1 799 New York 

2 1 2.52 1 ,5400 Pennsylvania 
Fax 2 1 2.52 1 .5450 United Kingdom 
Virginia 
Washington, DC 
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reedsmith.com 



ReedSmith LLP 



EXHIBIT 7 ^ 

Joseph B. Teig-212.52l.5413-jteig@reedsmith.com 



May 30, 2001 

VIA FEDEX 

Berlin & Associates 

6001 Jefferson Highway, Suite 404 

Arlington, VA 22205-3603 

Our file: 500577 
Dear Lisa: 

Thank you for your assistance on the phone today. 
Enclosed please find^^^^^^^^^^^^^H 



Please i 



Thank you in advance for your assistance. Please do not hesitate to contact me with any questions. 
Sincerely, 



lot teig / 
St Patent Pai 

enclosures 



375 Park Avenue Delaware 
17th Floor New Jersey 

New York, NY 10152-1 799 New York 

212521.5400 Pennsylvania 
Fax 2 12.52 1.5450 United Kingdom 
Virginia 
Washington, DC 

Formed in the Commonwealth ot Pennsylvania 
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ORIGINAL CLAIMS 1 TO 
CLAIM NO.: 



STATUS OF CLAIMS 



36 _ 

37 . 



27 



